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INTRODUCTION 

Construction and testing have been completed for the Drift-Piatteville Aquifer Source 

and Gradient Control Wells at the Reilly Tar & Chemical Corporation N.P.L. Site in St. Louis 

Park, Minnesota in accordance with Work Plans submitted by Reilly per the Consent Decree-

Remedial Action Plan (RAP). This report presents the logs for three new well installations, 

the results of pumping tests performed' at each new well; and field adjustments to the approved 

designs for each well. This document fulfills the reporting requirements of RAP Sections 9.1.2 

and 9.2.2. 

Approvals for the Drift Platteville Aquifer Source Control Well Work Plan and the 

Drift-Platteville Gradient Control Well Work Plan were received on July 9, 1987. The last 

permits required for construction were received on August 11,1987; and, in accordance, with 

RAP Sections 9.1.2 and 9.2:2, all construction, testing, and reporting have been completed 

within 120 days of that date (December 9,1987). Construction mcluded the installation of the 

three wells, construction of appropriate well houses, and connections to the sanitary sewers. 

Pumping tests included monitoring water levels in the Drift-Platteville Aquifer m .numerous 

observation wells during periods of stressed and non-stressed aquifer'conditions. 

WELL CONSTRUCTION 

The Drift-Platteville Aquifer Source and Gradient Control Wells were drilled and 

installed in accordance with the approved, amended Work Plans. There were no field 

adjustments to the approved designs of each well. Bergerson-Caswell, Inc. constructed each 

well under the direction of ERT, Inc. The Water Well Record for each well is presented in 

Appendix A, along with the pilot soil boring logs and gram size analyses. As indicated on the 

Water Well Records, direct rotary techniques were used to advance a nominal 10-inch 

diameter hole throuf^ the drift. Six-mch well'screen and/or pipe was then set in the hole and 

grouted into place. A graded sand pack was placed around the screens in the two Drift 

Aquifer wells. The Platteville Aquifer well was completed drilUng a nominal six-inch 

diameter hole through the full thickness of the Platteville limestone. 

Upon completion of the wells, each well was developed. The Drift Aquifer Source 

Control Well was developed for appronmately 32 hours, using a combination of air-lifting and 

high-velocity jetting. This well responded nicely to the development by producing a sediment-



free discharge with an approximate specific yield of 10 gpm per foot of drawdown during 

development. 

The Platteville Aquifer Source Control Well was developed by air-lifting. A sediment 

free discharge was obtained after four hours with an approximately specific yield of only two 

gpm per foot of drawdown. 

The Drift-Platteville Aquifer Gradient control Well was developed by airlifting and 

high-velodty jetting. A total of 42 hours was spent developing this well. The well was slow to 

respond to development, although there were no fme grained silts or clays encountered m the 

pilot soil boring or the well itself that couldi have accounted for the slow development. At the 

end of development the well was producing a sediment-free discharge with an approximate 

specific capacity of 7 gpm per foot of drawdown. 

The measuring point elevants for each well were surveyed' following completion of 

each well, with the following results: 

Drift Aquifer Source control Well: 895.83 F^t MSL 
Platteville Aquifer Source Control Well: 895.79 Feet MSL 
Drift-PlatteviUe Aquifer Gradient Control Well: 908.18 Feet MSL 

DRIFT AQUIFER SOURCE CONTROL WELL AQUIFER TEST 

The Drift Aquifer Source Control Well aquifer test was>the first of three aquifer tests 

performed. In preparation for the three tests, potential observation wells in the area were 

located and examined. Wells that were not sealed, damaged, or destroyed'were subjected to a 

brief slug test to demonstrate the well's response to hydraulic stress. The following wells 

recovered ito 90 percent of their original water level after the removal' of one well volume of 

water, and were considered for use as observation wells during the aquifer tests: 

— P8 P124 W20 
Pll P201 W22 
P14 vm W26 
P15 W2 WlOO 
P69 W5 W143 
P109 W9 W-l» 
PllO Wll W-2* 
P112 W17 
P121 W18 MW-1* 
P123 W19 MW-2* 

* These are monitoring wells at the National'Lead/Taracorp site. 



The following wells were not considered for use as.observation wells during<the aquifer tests 

because the were either damaged or they did not respondiSufTiciently during slug tests: W27, 

W13, W12, W132, P9, P45, P65, P25. P118, and P122. 

The observation'wells selected for use during.the Drift Aquifer Source Control Well 

aquifer test were weUs W2, W5, W9, Wll, WIS, P14, P15, P124, P203, Taracorp wells MW-1 

and MW-2, and' the Platteville Aquifer Source Control Well. This array of wells is shown in 

Figure 1, and includes at leaist one Drift Aquifer observation'well mthin 200 feet, and one 

Drift Aquifer observation well within lOOO feet, of the pumping well, as indicated in the Work 

Plan. Well W2 was used to identify extraneous influences (e.g., water level changes due to 

precipitation) because it is beyond the cone of influence of the pumping well. 

In-Situ, Inc. Hermit data loggers were used to record water level data for wells W2 

and WS for this test, and an 'In-Situ, Inc.-SE-200 system was used for the other 11 wells. Water 

levels were recorded for 48 hours prior to the pumping phase of the aquifer test. The Drift 

Aquifer Source Control Well was pumped at 200'gallons per minute commencing on 

September 17,1987 at 7:47 p.m., and ending on September 20,1987 at 10:37 p.m. 

(approximately 75 hours). Water levels were then measured for 48'hours durmg which .time 

the levels recovered to pre-test conditions. Data was lost from Taracorp well MW-2 during 

the pumping phase of the aquifer test due to an interruption in the transducer circuit. 

Many of the observation wells exhibited water level fluctuations in response to the 

aquifer test. Five of the eight observation wells m the Drift formation produced data 

amenable to analysis (P14, P15, W9, P124, P203). The data from these wells were analyzed 

using the Prickett method for analysis of pumping test data from an unconflned aquifer 

(Prickett, 1965). The main assumptions inherent in the Prickett method are as follows: 

1) aquifer is homogeneous, isotropic, of uniform thickness and has infmite areal 

extent, 

2) pumpmg well fiilly penetrates unconflned aquifer, implymg horizontal flow, 

3) flow to the pumping well is not steady state and 

4) well storage is neglected. 
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Hantush (1964) suggests that if the pumping well is only partially penetrating, drawdown in 

wells within 1.S times the thickness of the aquifer may need to be corrected because the 

assumption of primarily horizontal flow could be violated. The correction is: 

s' = s-s^/2d 
where: 
sis theoriginal drawdown 
d is the thicknesS'Of the aquifer and 
s' is'the corrected drawdown. 

For the first pump test, wells P14, PIS and W9 are within 13 times d, assuming d B 60 feet 

and the radial distance for each of the wells is 75 feet. The maximum drawdown in. these three 

wells was 1.8 feet, producing a corrected drawdown of 1.77 feet. Bediuse the maximum 

correction is so small, the analyses were done without correcting for partial penetration. 

The data and the matchpoints used in the analyses for two representative wells (P15 

and'P124) are shown m Figures 2 and 3. The values calculated for the transmissivity for the 

first pump test range from 6.2e+4 gpd/ft to 1.7e+5 gpd/ft (Table 1), with a mean value of 

l.Oe-1-S gpd/ft. These values are similar to these reported in the literature (CDM, 1985; Stark 

and Hult, 1984; Hult and Schoenburg, 1984; Hickok, 1981; and Barr, 197^. The values 

calculated for storativity range from 2.5e-2 to 4.5e-l (Table 1), with a mean value of 1.4e-l. 

These are typical values for an unconfined aquifer. 

The prepumping data for each of the wells analyzed do not show any appreciable 

trends, although the transducer in well W9 did show some mstability with time, both in the 

background data and the pump test data. For this reason, only the early time data from well 

W9 were analyzed. The background well data (W2) did not show any appreciable changes 

over the duration of the first pump test (Figure 4) and were not corrected for in the analyses. 

The barometric pressure data and precipitation data (collected from the Minneapolis-

St. Paul Airport) over the duration of the three pump tests is presented m Figure 5. The 

background well data for all three pump tests do not show any response to the variations in 

these parameters and therefore the pump test data were not corrected for the effects of 

precipitation or variations in barometric pressure. 
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TABLE! 

TRANSMISSIVITY VALUES FROM THE 

DRIFT AQUIFER SOURCE CONTROL WELL AQUIFER TEST 

agLLNQ. TRANSMISSIVITY rCPD/PT^ STORATIVITY 

P14 

P15 

W9 

P124 

P203 

7.7 X10^ 

6.2x10^ 

7.2 xio'* 

1.3x10^ 

1.7x10^ 

Average T = 1.0 x 10^ gpd/ft 

Average S = 137 x 10"^ 

1.47x10"^ 

2.86x10"^ 

3.83x10*^ 

2.51x10'^ 

1.9x10"^ 
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Figure 4: Drift Aquifer Source Control WeU Aquifer Test, 

Background Water Level Data - Observation Well W2 
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PLATTEVILLE AQUIFER SOURCE CONTROL WELL AQUIFER TEST 

The observation weU selected for use during the Platteville Aquifer Source Control 

Well aquifer test were wells WIS, W19, W20, W22, W26, WlOO, P14, P15, P121, P124, P203, 

Taracorp'well MW-1, and the Drift Aquifer Source Control Well. These wells are shown in 

Figure 6. As indicated in the Work Plan, the array of observation wells for this aquifer test 

includes at least one Platteville Aquifer observation well within 300 feet, and one Platteville 

Aquifer observation well at about 1000 feet, from the pumping well. Well WlOO was used to 

identify extraneous influences (e.g., water level changes due to precipitation) because it b 

beyond the cone of influence of the pumping well. 

In-Situ, Inc. Hermit data loggers were used to record water levels in wells WlOO and 

W20, and an In-Situ^ Inc. SE-200 system was used for the other dozen wells. Water levels 

were recorded for 48 hours prior to the pumping phase of the aquifer test. The Platteville 

Aquifer Source Control Well was pumped at SS>gallons per minute commencing on September 

26, 1987 at 10:08 p.m., and ending on September 27, 1987 at 10:20 p.m. (approximately 24 

hours). Higher pumping rates caused too much drawdown in the well. Water levels were then 

measured for 41 hours during which time the levels recovered to pre-test conditions. Data was 

lost from Well W-22 during the recovery phase of the aquifer test due to an mterniption in the 

transducer circuit. 

Many of the observation wells exhibited water level fluctuations m response to the aquifer test. 

Five of the six Platte^e observation wells produced data amenable to analysis (W18, W19, 

W22, W26, P121). Because the Platteville has been shown to be hydraulically linked with the 

Drift (Hult and Schoenburg, 1984), the data from the second pump test were analyzed using 

the Walton method for semi-confmed aquifers (Walton, 1962). The main assumptions 

inherent to the method are as.foUows: 

1) aquifer is homogeneous, isotropic, of uniform thickness and infinite areal 
extent, 

2) pumping well' fully penetrates >the semi-confined aquifer, 

3) overlying the aquitard is an unconfined aquifer, 

4) water removed from storage is discharged instantaneously with decline of 
head and, 

5). well storage is neglected. 
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The data matchpoints used in.the analyses are shoiwn< in Figures 7 and 8 for two representative 

wells (W18, W19). The values calculated for transmissivity for the second pump test range 

from 2.0e+4 gpd/ft to 4.4e-t-4 'gpd/ft (Table 2), with a mean transmissivity of 2.8e gpd/ft. 

These values fall within the range reported in the literature of 2.32e+4 (Hult, 1981) to 6.7e+4 

gpd/ft (Stark and Hult, 1984) for the Platteville. 

The prepumping data for each of the wells analyzed did not show any appredable 

trends. However, the transducers in wells P121 and W26 both exhibited instabilities with 

increasing time. For this reason, only the early time data from< these wells were used in the 

analyses. 

The background well data (WlOO) did not show any appreciable changes over the 

period of the second pump test (Figure 9) and were not corrected for in the analyses. 

The results from the first two pump tests suggest that the Platteville and Drift aquifers 

are hydraulically connected. During the Drift source control pump test, several of the 

observation wells screened in the Platteville showed noticeable drawdown, and wells P14 

(Drift) and W18 (Platteville) exhibited responses that are typical of mutually leaky aquifers 

(Hantush, 1967). During the Platteville source control pump test, the response of the 

observation wells in the Platteville was typical of a semi-confined aquifer. The observation 

wells in the Drift did not show as great a response to the pumping of the Platteville, but this is 

partially due to the difference in pumping rates during the first two tests. 

DRIFT-PLATTEVILLE GRADIENT CONTROL WELL AQUIFER TEST 

The observation wells selected for use during the Drift-Platteville Aquifer Gradient 

Control WeU aquifer test were wells W2, Wll, W17, W143, P109, PllO, P112, Taracorp wells 

W-1, W-2, MW-1, MW-2, and NL2. This array of wells is shown in Figure 10, and it includes 

at least one Drift Aquifer observation well within OOO feet, and at least one Drift Aquifer 

observation well'within 1000 feet, of the pumping'well as required by the Work Plan. Well W2 

was used to identify extraneous influences (e.g., water level changes due to precipitation) 

because it is beyond the cone of influence of the pumping well. 

In-Situ, Inc. Hermit data loggers were used to record'water levels at wells P109, PllO, 

and P112. The background well (W2) was monitored manually using an electric water level 

tape throughout the aquifer test. An In-Situ, Inc. SE-200 system was used to monitor water 

,1 
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TABLE 2 

TRANSMISSIVTTY VALUES FOR THE 

PLATTEVILLE AQUIFER SOURCE CONTROL WELL AQUIFER TEST 

WELL NO. TRANSMISSIVITY rOFD/FTI STORATIVITY 

W19 2;0xl0* 1.08x10*^ 

W22 4.4x10'* 4.89x10'^ 

W18 2.8x10'* 1.87x10"'* 

P121 2.5x10^ 1.8x10'^ 

W26 2.4x10^ 8.8x10"^ 

Average T = 2.8 x 

Average S = 7.05 x 10"^ 

16 
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levels at the remaining wells. Water levels were recorded for 48 hours prior to the pumping, 

phase of the aquifer test. The Drift-Platteville Aquifer Gradient Control Well was pumped at 

90 gallons per minute commendng on October 4,1987 at 3:40 p.m., and ending on October 8, 

1987 at 2:20 p.m. (appronmately 95 hours). Higher pumping rates caused too much 

drawdown m the well. Water levels were then measured for 48 hours to allow for recovery. 

Data was lost from well W143 at the start of the aquifer test because of an interruption in the 

transducer circuit. 

This aquifer test was different from the first two tests because most of the observation 

wells did not exhibit water level fluctuations in response to. the aquifer test. However, one of 

the ten observations wells for the third pump test produced data amenable to analysis (W17). 

The data from this well were analyzed using the Prickett method, with the assumptions 

presented earlier. 

The data and matchpoints used in this analysis are shown in Figure 11. The value 

calciilated for the transmissivity is S.9e-t-4 .gpd/ft which is within the range of literature values 

presented for the Drift aquifer and in fair agreement with the results of the Drift source 

control well pump test above. The value calculated for storativity is 1.06 x 10'^ 

The prepumping data for well W17 did not show any appreciable trends and were not 

corrected for in the analysis. The background well data (W2) did not show any measurable 

changes over the duration of the third pump test (Figure 12) and were not corrected in the 

analysis. 

The lack of analyzable data from many of the observation wells for the third pump 

test is m part due to the lower pumping rate for the pump test (90 gpm), the lack of nearby 

observation wells that were screened at the same depth as the pumping well, and a lower 

transmissivity for this portion of the Drift aquifer. 

SUMMARY 

The Drift-Platteville Aquifer Source and Gradient Control Wells have been installed 

and tested in accordance with approved plans and schedules and Sections 9.1.2 and 9.2.2. of 

the RAP. Raw data generated during the three aquifer tests have been transmitted to the 

Minnesota Pollution Control Agency (Schaefer, 1987). In addition, the data are available for 

inspection and review at ERT, Inc.'s ofGce in Concord, Massachusetts. Well houses have been 

19 
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constructed and connections with the sanitary sewer system' have been made for the discharge 

from,the pumping wells. The three wells are now ready to commence operation in accordance 

with the requirementS'Ofithe RAP. 
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APPENDIX A 

Drift-Platteviile Aquifer Source and Gradient Control' 

Well Water Well Records, Pilot Soil Boring Logs 

and 

Gram Size Analyses 



DRIFT AQUIFER SOURCE CONTROL WELL 

o Water Well Record 

o Pilot Soil Boring Log 

o Grain Size Analyses 
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II PUMPING LEVEL Ibaloar land aurlan) 

30 II alitr 22 Kr. I 2nn 
.11 afiar. .bra pimptm . 

fpm 

ipm 

12 HEADWLaCOMPLE-llON 
IG Pltlaaa adapter manufaauiai 

JQAl 20 Baecmani olfial 
40 Plaiiic nitiif pniittion-

hnaiir'abaeairaind 

II WELL GROUTED* 

X Yea • No [ 

XI Neat Cemanl TS Banioniia 

,.na,_JZ Gr .Iran Q IS 35-It cu pda 0.75 

14. NEAREST SOURCES OF POSSIBLE CONTAMINAnON 

leaf diicctmn 

Wen diBiiitfciad upon cmnpleilM* OVm Sna 

TPr 

IS PUMP 

Dnieiniulled. 10/12/87 
Manulaaurer'a i 

Modcli 

Grundfos 
.•Nmimialled 

SP6.10 
Unilhnldnippipa. 42 
Malanalaldiiip.plpa. 

Tppc iKsubncrable 

SOIal 

Steel 
.11. 

HP_ 

capanlr_ 

.Vaha 200 
25 -l^m. 

30LS Turbifia 

40 Caninhgal SO 

SOReapnnlifif 

IS EUSTING WELLS 

UnuMd.wanimiRipany? GYM SND 

indoned G PermananlG TemparairG Not aeahd 

11 WATER WEU CONTRACTORS CERTIFICAnON 

Tbii mlliama dnilH undar my iunadictien and Ihia npmTia Irua lo iha bati af my 

hinwiedieaiidbeliif. 

Bergerson-Caswell Inc. 27058 

5lirw;Sri3str«l.M,pl, UnvM 
p Plain, IN 

«... 10/19/fl7 

larry Sclmidt iu.-in/19/R7 
Name Id Mbr 

i 
B^T4 30M 
l/MXM 



STS'Consultanu Ltd. 

Soil Boring Ix^g, Drift Aquifer Source Control Well 
PROJECT'NAME 
Proposed Wei 1 House 

ARCHITECT-ENGINEER 

ERT 

SITE LOCATION 

St. Louis Park, Minnesota 

z 4 
•£ S 
Q Gj 

•OESCRIPTION OF MATERIAL 

SURFACE ELEVATION 

i: 

UNCONPINED COMPRESSIVE STRENGTH 
TONS'FT* 

1 2 3 4 S 

PLASTIC WATER tnuiD 
UMiT% CONTENT * UMIT\ 

>«- —A 
ID 20 30 40 50 

(E) 
to 

STANDARD 
PCNCTRATION 

20 30 
BLOWS FT 

40 SO 

ss 
It 

ss n 

Sllty fine to medrum sand, trace 
coarse sand and roots - dark brown 
vto black - moist - loose - (SM) -VML' 

05 

m. 
IS 

3A ss 

Fine to coarse sand, little gravel 
little silt - brown - wet to 
saturated - medium dense - (SM) -
fill) . 

/ 

SS n Fine fibrous peat - black - (Pt) \ 

<26 

^iZ 

-Wr»-
SS E ,6^ 

Amorphous peat - black - (Pt) 

[212: ss. 
M Si 

Organic silty clay, trace fibers -
white - fi rm - (OH) 

Si 
7A SS 

1 r* A OTTO-
SS 

Fine to coarse sand, trace gravel 
and silt - gray - saturated -
mediOm dense - (SP) 
Note: Cresote like odor in sample 
7 and 8. (^^iO 

End of boring at 26.0 ft. 
Hollow stem auger to full depth. 

o*- cal ibrat:d pe letro bete't 

THE STRATIFICATION LINESiREFRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN SITU. THE TRANSITION MAY BE GRADUAL 

WL 2.3 ft. WS WS OR WO BORINQ STARTED S/29/B6 STS OFFICE Minnesota 
WL SCR ACR BORING COMPLETED 9/29/86 DRAWN BY KC SHEET NO. 1 OF 1 

WL 1.5 ft. AB "'G CME-'fS FOREMAN GD' APP'D BY WBT STS JOB NO. 94026 
BL 1-983 



STSCMI 
SITE bOCATION 

PropoMd Will KOUM 
miRBf=IRQlROir 

nr 
Sc. laulf Park, fllnnaMU 

SE 

OQcnmoN OP lunnAi 

SURPACEILEVAIiaN aloo faac 
HOIIOM iUM aufartd to I7.S faat - taa log of borlno dX 
for fell eondltloni abava I7«S Paat 

o tssr 
Mil! 

GffS 
x~ 

SSI 

10 + 30 -+• 
®iaS8!. 

_!2 » M 

40 
-4-

00 
-J-

!9 

OS Orj^nlc illcy clay, llctia (and<- dark bram « Plra -

i:; 
EJOIIIII t^yay fill - gray - laft - (NL - CI) 

V 

SI 

SI 

ss 

SSI 

ss 

n 

i 

lllty land - gray - lacvracid - •adliaa dania.' (SH)' 
a'lo 

PIna M eaaria land, llttla graaal, traca lilt - gray -
taturacad - laaia - (SW - SP) 

Natal 31.0 faat drillar notai hala eaving dua ta graval 

PIna to •adiiio land, traca coaria land, traca 
^raa " 
tiP) 
graval, traca illt - bram - laturatad • aadlin dania -

a 

I >10 

'®30 

SS 

QUIIllllll [rnmns 
IISS 

Sllty land, traca graval - brotai - laturatad - oadlua 
dania - (SH) 

27 

Ik/Si 
Sandy graval, traca tilt - gray - tatiiratad - nadlua 
dania - (CP) 1 

fOr» 

13.^ 

11 
in 
J5 
10 

11 
I8i 

19 bs II 

a 
&j0 

PIna ta caaria land, traca graval, traca tilt - gray -
tataratad - Mdlua danta - (SP) - (SU) S'" 

27 

99 

33 

lillilli i 19 

31 IS 
23 

31 IS 
ta MdluH land, 

Q NdiM danta - (SH) 
aca graval - brann 

??/di 

ssa= lb IS 
29 IS n 

tandy graval. traca allt - gray - laturatad' - oadlwa 
Sanaa - (OP) 

39 

310 
26 

17 
20 S 

• >lna to caarta land, traca ta llttla graval, traca allt -
ojiray • laturatad - nadluO'danta - jlW) - (SP) 

Sandy graval, traca alilt • aray - laturatad - oadlua 
danta - lloaitana graval - (OP) - (clay laant) 

w<iC 

IInaatana 

:nd of boring at 66.8 ft. 

rachhit and bcntanlta drilling fluid frao 13.9-66.0 ft. Cr« 
tin "tS" 

tad 
i*TV! 

wla t Ith 

30 

"jfTii 
h nbat e 

':U 
want 

rru '.16" 
aiyiii 

r iHi Arniaiiiuii aaunaaar unn anwiin tan iwttjn ontiHUmi 

•wn. MONim aORNOOTMinD ld/3»/86 momea Hinnatota 

icn lOWMOOUrUTtO 

ramiMN 

10/36/06 
00 Airam ou 

imnNa i ^ » 

•nMoiia 96036 



DRILLER STS CONS^TANTS# LTD* 

ENOINEER ERT 
5T. LOUIS PRRi;^. NINNESOTR 55416 

AMALTSiSBT fUERT J. SMITH 
DATE 13 NOVEMBER* 1988 

JOB NAME 

LOCATION 

JOHNSON I.D. NUMBER 8S321E1 
SAMPLE SENT IN BV ERT 

SAND ANALYSIS REPORT 

Joliiuon DhUon 
^ I P.O. BOK 64118 8L Paul. Mm 55164 

Tal.61Z-63B-3900 
• I B00-328-B110 

Tolax297451 PAIBC ne 

§ g-

I 
K 
if 

Jj Pi 

US. STANDARD SICW NUMBERS TEST HOLE DATA 

DIAMETER 

DEPTH S7.5 FEET 

LWELL DATA 
CASING OWMCTER 

DESmmTlELO 

BIEIJ.APPUCATION 

Gradi^t Control 
DESIGN RECOMMENDATIONS. 

^ ^oiidBS 
VQUXd btt XBQUiXBA 

6" pd^ 
^ n wltliin 

UM lb- jiAB. bosMBie. 

(57-62 ft) should 
be cased off if tl^ 
reconnranded gravel 
pack is utilized. 

Dtiliae a grav«l 
pack-material 
similar in grada
tion to the #20 
gravel from Ameri
can Materials Corp 
Eau Claire, Wise, 
Ln conjunction witl. 
5 #70 slot screen 

SCREEN RECOMMENDATIONS 

SB / 24.5 PT. 

25 PM PT. 

M/42PT. 

a / 41 PT. 

4I.S-I7.S n. 

g*; iSVMgTTiSTnST4nmTTrBP:nsri--ia: HBcmmrsrTTSS^ DIAMETER 6 ».s. 

OSRHPLES •Sr2 E -5-3 

•SRHPLES a5-4* 5-5* 5^ E S-8 

ASRHPLES RS-S E S-10 

ZSn»>LES BS-11 E S-12 

XSRHPLES aS-ia* S^U* S-IS E S-IB 

mr J0k4 MT jar TH" TBT TBir TiT JOB ^Bsr JEB TOTAL 
IW. 5LOT LENGTH SETTINa 

4 B i9 ii 2B an 40 . U 70 100 ZOO 
TOTAL 
IW. 5LOT LENGTH SETTINa 

a.s 2T.B SB.6 B8.4 B3.3 59.8 92.4 18.7 94.9 15B.B 

11.7 17.3 SELB 3S~7 js.a 5BL2 73LS 84.7 5B.9 a.9 18.9 198.8 -
4.4 a.B a.3 13L7 17.B 2C7 38.3 58.8 7B.~3 79.1 95.7 182.8 .070 

T 

17 40-57 
11.2 1B.7 21.7 2B.a 34.1 44.9 57.2 n.7 BB.2 94.2 97.1 98.8 • 070 5 62-67 
1S.S 27.2 4B.7 54.8 a8L7 77.3 9S.3 94.7 99.7 97.3 3M.8 

:3SSSs^^Anssswississ^ 





PLATTEVILLE AQUIFER SOURCE CONTROL WELL 

0 Water Well Record 



LmmEEEL 
llennepin 

St. Louis FVirk 
rowmhip NuniJ 

117 •<s 
& 

WATER WELL RECORD 
Mmnd, ShAito I56A 01M 

SIINNtiOTA.UNH}UE WELL SO 

MWtmSimSt 

Rmii Number | Section 

21 

434044 
umbtr ISccti^ 

Ditlfiin Hid Oiivtiai Iran bad iMtncctn m SliM JMnm and CiVvWcll LocMii 

m Quad liike Street & Louisiana Ave. 

FrKIm 
u 

Sho* I 
N 

1 
--r -•ti • 1. 

1 

1 

1 -i-H- 1 

1 

inaj..! 

"•Ti" a J. • 
.•1.' • i-H- • 

1 

' 1 Lir 1 

U nil in Hctm fiid wilh ' X ' ikMrh mip ef wdl loalion 

K 

T 
1 

Addilnn Nam 

RWLiHumbw 

2 PRurEETY OWNER S NAME City of St. Louis Rark 
5GIC6 Mumetonka Blvd. 
St. Louis Pfark, m 55416 
Attn: Jim Grube 

3 FORMATION LOG COLOR HARDNESS 01 
FORMATION FROM TO 

Sand '& Top Soil Black S 0 2 

Sand, T.Gravcl & Silt Brown VS 2 5 

Itet Black VS 5 15 

Silty Clay - Orgfinic White S 15 20 

Coarse Sand & Crawl Brown M 70 35 

Coarse Gravel Multi M 35 67 

Plateville Limestone OraiiEe-Gm VH 67 84 

, 

lAroMiM •M. Vaatdad 

Wellhouse finished floor elevatlon=183.93 
Corection to MSL =710.30 
Stick up abooe floor =1.56 
Measuring point elevation =895.79 

(top of well seal) 

IMPORTANT: 
Flic WITH DFED-WFLl OWNER COPY 434044 

4 WEUDEPnUaanpltiad) 

84 
r^iUlNG METHOD 

Uair ol Conpklion 

10/12/87 

10 Cable tad 

FOHalkwraa 

Rotary 

lORevcm 

SO Air 

COJillid 

TO Drmn ICODiis 

I10' 

Saftwrriauiif 

a DRILUNGnUID 
Bentonite 

7 USE 

IQ Domntic KIHcoi.Piimp 
2n lintalm SOPUHK BO Induury 
X3 Toot Wdl daMunnpol llOtonncfnal 

TDAirCondilianuii 110 

S CASING 

Kl Black 

20Galv. 

JOPhilic 

12 

lOThrraM 

siii 
60 

-in 20 

-in to. 

.in 10. 

HEIGHT 

Suifan 

Dnvc Shoe* Yi 

'^1.. 

67 
.h. iM-gfci 49.56 ia./ii 

18.97 Wfifkl. 

HOLE DIAM. 

I2jn la.2Qjl 
12». ..67 

9 SCREEN 

Makf 

Typo 

Oropra 
.ft la _84_ 
Du. 

Sko/Gou ItiWlb—, 

ScibHomn. .ft. I 
hXTINCS 

10 STATIC WATER LEVEL 

ft OlicliwOobovc T 
land turficc 

Iteif McMund . 6/25/87 
II PUMPING UVELlbctowUndiiirlaoc) 

^iQ It olirr 48 hn pumpiiif . 

U:— (1 afltr kn. pomping . 

50 ipn 

• pm 
12 HEAD WEU COMPLETION 

lOPiilcMOdapirr 
lOllaaiinciitdltt 
40 Flailic coaiiif pntcclion. 

inonufadpior 
I SDAlkaal'lE- aboTCinuiid 

II WEUGROUTEDT 

]bY<o ON. 

llfi Ncal Ccffimt dS Bonlonilt 

Gnwl nialcnal 

X3. 

M. .h €11. y4o. iOL 

14 NEAREST SOURCES OF POSSIBLE CONTAMINATION 

loot 

WcD diunfaclad upon oompWan? aYca X"** 

IS PUMP 

Dote imlolli lQ/12/87 .aNMinlallid 

Haaiiiociiirer'i i Grundfos 

SP6-IQ .HP_ .Voha. joa. 
Lcf«lliol4rop|apc_ 

Matcnal of drop pipe. 

_42. J5. 
.il£sL 

-ipjn 

Type (Ksubmirahb X]LS.Tiifbiiio SO Rraprocaiiiit 

HDJfl 40 Ccninliinl 60 

Id EXISTINC WELLS ' 

Unuood ocO aimawtyr OYa HNO 

AhandonH • Pomiaiionia Tompcniya NolonM 

IB WATER WELL CONTRACTORS CERTmCATKM 

Tluo noil woo diillod uadtr foy luiiodiclion and thio icpoil n true to llit'bcti of my 

knoodiditandbriuf. 

Bercerson-CAswell Ire. 
La tSnm 

27058 

51:1.5 In^istrial Streot 
LmmSt 

Plain, 

AutkonaM Ripn 
Larry Schnldt 

Nantof Dnlhf 

n...lQ/17/H7 

n... 10r/l?/n7 

MC PMdV a 

S/MXM 
7/71 3nu 
7/71 30M 



DRIFT AQUIFER GRADIENT CONTROL WELL 

o Water Well Record 

o Pilot Soil Boring Log 

o Grain.Size Analyses 



LiVAiiK'fDrffnn 
Counly Nimc 

Hennenin 
fwmiilpNumi 

WATER WELL RECORD 
Mawvk SHImta IMA 01 M 

M/mtSOIA UNIQUt »£UNO 
/mWmlnStmH, 434043 

Fracloi 
M 

6625 Ocford Street - In Front on Qty Row 
Shw taaci locnian|rf well in Mclien gnd wiih "X." 5Uchm.p,^«lll<<>iL» 

1 
"-r-

1 

• T 
1 

1' 

1 

i> 

" 1 * 

1 

1 

i' 

1 

1 

1 

t 

1 I 

1 "l" 1 

k nAu 
1 

. .1. 
1 

1 

• • 
1 

Urn, 

Addition Nomt 

LnRiinito 

Z PROFERTY OWNER'S NAME City of St. Louis PEirk 
50C5 MLmetonka Blvd. 
St. Louis Park, 55416 
Attn: Jim Gnibe 

3 FORMATION LOG COLOR "/ISM FROM TO 

Sand Broun s 0 15 

Clayey Sand Brown M 15 25 

SLlty F. Sand; T. Gravel Broun M 25 55 

Msd. Gravd.; T. Sand ^^llti H 55 78 

> • • 
-

Vmowetm •M ammitd 

Sf'C 
Wellhouse finished floor elevation =196.35 
Correction to MSL =710.30 
Stickup above floor =1.53 
Measuring point elevation =908.18 

(top of well seal) 

IMPORTANT: 
FILE WITH DEED-WELL OWNER COPY 434043 

A WEU.DEPni(innphl(d) 

78 
S ini..JJNC METHOD 

lOCibklod dORnint 

ZaHolkw.nd SO Air 

jd^RinirT COItlltd 

II. 

UundCompicim 

10/^2/87 
IQDnvcn 

ZOBurad 

80 lYinu NHi»r 

lOODui 

liO 

6 DRILUNGFLUID 
Bentonito 

7 lUSE 

lODnneetb ^^Monitoniti nHcoi'Pump 
ZOIrnntion SO Public HJInduilry 
XJTnt Well SOMunnpol llGCommeRial 

TO Air Conditionini tin 

P CASING 

Kl Stack lOThrcodid 

ZOGeh 'Sdl Welded 

UPtaUK SO 
12 20 It. 
6 53 .It. 

.ft 

.It. 

.ft 

HEIGHT 

SnrlMC- 2^ 
Dnvr Shot* Yci_ 

Ita/lt 

Iii.i,fc. 18.97 II. n. 

Wt«hl IbtXl 

Hni£ DIAM 

12in ID2Q_II 

IZn loZS—li 

t SCREEN 

Johnson 
Typt — 

Slu/Ciu 

Wire Ulound 

OropMholp 
.fi la . 

No. 40 
Seiihtivitn. ̂ r. .nd_78_ 

n.. 6" P.S. 
25' 
hITTINCS 

Lengih-

10 STATIC WATER LEVEL 

25 I, Dbriiw & 
land %wt9Ct 

Daiel 9/1Q/87 
II PUMPING LEVEL llitlow.Un.1 lurlan) 

I. ,ti„ T2 

.(I ilitr. 

.hn 

. hrt. pumpiiig. 

JQ_ . ipm-

gpm 

12. HEAII WELL COMPLETION 
lOPillniiibpit 
ZOBtimcnlidli 
40 Pluilc count proMction. 

but l2--ibongiound 

IS. WaL GROUTED* 

£ Yet ONo 

iSNnt Cement ^Beniomle 

Grout metcnel. . flora Q_ta 48—11 cu yd. 0.5 

l« NEAREST SOURCES or POSSIBU CONTAMINATION 

WtUdmnfmlcduponnmplnoinr O.Yee SNO 

jype 

IS PUMP 

Date nuteili 10/12/87 .ONoiiiiMilied 

Gtua 
SP16-.^ 

42 

dfOEL 
. HP 5 voitt_2QQ-

luiilhefdnipiape. 

Matraial M drop pve 

50 -•'PA 

Typr iHsuhraerabfa XJLS Tuititie XUbapraaliiv 

ZOJel 40 Centnli«al SO 

I& EUSTING WELLS * 

Unueed ntll on.prapratpZ OYu &No 

indoned O PrrmenentO TerapetoirO Neteeahd 

II WATER WEU CONTRACTORS CERTIFICATION 

Thii well orn dnihd under ray ,unadit>m tnd.lhit report ii true to the ten el my 

htmbdie end hiliM. 

Bereorson-GisweU Inc 
Ltnmm Bauam Htm 

27058 

sm 

5115 Industrial Street.>faDle H 

/I ^ 
^ Authsnicd'Rirmniiatift 

liffiur A* 

ain. 

Glenn liolman 
NemeolDrdbf 

•Dhb 10/12/87 

tt... in/i?/«7 

MVAI'VKmrV-w inw 
7/7«)0M 
7*71 MM 



Soil Boring Log, Drift Aquifer Gradient Control Well 

mOJECTNAME 

Proposed Well House 
MCHITBCr-ENaiNEBN 

ERT 
SITE LOCATION 

St. Louts Park, Minnesota 

« 
<1 

g I 
OBSanPTION OP.MATEmAL 

SUNFACS ELEVATION 

lii 
i 

^ UNcoNmioeoMMasNisniCNaTH 
TONS-Ffi 
18 3 4 3 

FiAine 
UMir% 

W«T» 
OONTINr% 

uoun 
UMir% 

W 30 30 40 so 

0 fltANOMO 
HNiniAinN Bu9ira<Fr 

30 30 AO BO 

ss n 

ss m 
Fine to n)edl.um sand, little silt, 
trace gravel - brown - moist -
mediium dense - (SH) 

/ 

SS 

Fine to medium sand, trace'coarse 
sand and gravel, trace silt -
brown - dense to medium dense -(SP 

®Z0 
/ 

sw 

ss 

mi ss 

I 

E 

^ine sand, trace si it and medium 
sand T brown - moist - medium 
dense - (SP) 

/ 

iff 
End-of boring at 11.0 ft. 
Power augered to full depth. 

THE STfUnnCATONlUNES REPRESENT THE APPROXIMATE BOUNOARV UNUiEBTWEEN SOIIi.rrPES. IN SITU. THE TRANSITIONiMAT BE ORAOUAI. 

WL Dry wsoRWo BORINO STARTED 9/29/86 ' STSOFFICE 

WL BCR ACR BORINO COMPLETED 9/29/86 DRAWN BY ;KC SHEET NO. 1 OF ] 

WL Dry AB WO CME-li5ro'»eMAN CD AFF-D'BY WBT BTBJOBNO. ql|026 1 



STS 

PROJECT NAME [ARCHrf^dt-ENOINEER 
DTt me* 

SITE LOCATION St. loils talk, MiineaotB 

i 

M-

45i«-

r 

li 

nil 

OESCHiniMOFIIATERIU. 

SURFACE ELEVATION 

HDUOW stam 
flbr nil aondil 

ts 14.0 taat - an log oC bodng U 
•bow M.O feat 

MM to nadiun aand, txaoa 
aoiat - nadiun doua - (BP) 

•aid and aUt - biDwi -

gyy wnd, am allt, tiaoa 
I dam - (8C) 

gnrnl - faxom - aolat -

Mm aand, tcaca allt - banai - nolat -
(aatlnatad) cobbla at 19.7S ftat - (BP) 

Clivay >ilt. traca Intazbaddad and 
taxorn - wt to aatuiated - aadlua ~ 

• - gxaylah 
(NL-O) 

BSIE 

•»J9-

•lllii 

tt 

16 

in 
on 

BUty Mm tOinadluB.aand, 
faxcMi - aatuxatad - nadlua STS and 

- (sw 

Oontlinied on mxt paga 

imnMBiuna •WHI 

KTi 
1 I 1 I I 

10 EO N 40 so 
-i 1 1 h 

^S2 

( )60 

•nuoanoi liMiitiio lo>2 



..'Jr.; 

JTTn 

STSConwliMMUd: 
SITE LOCATION 

IPROJECTNAM^ 
Proposed H»ll HBU— 

lAHCHiTECf-^OINE^h 
BR, Im. 

St. l£ula<Faxk, Mlimesota 

i s t 
mcMPnoiioFiuTiiiui 

SURFACE ELEVATION 

OontliMBd Crcn page 1 

EQEIIIIIII 

IDEElllllll 

19 

Nedlua to eoatM sand, txacs sUt, tnoa gnrasl - faiaHnlah 
gray - astutstsd - aactxaialy dsnsa - (SP - SH) 

M ,11 
J rins to aadlua 

d m agitnmly 

EDE^IIIIII 

snmiiiiiii 

mmiww 
rapiiiiiii 

Faint ehtnleal odor in aanpla 120 

I, ttses silt - gny - sstuntad ' 
- (8F-8H) 

Fins sand, traoa aadlua sand and ailt - any - aatuntad -
ogctnaaly danas • (SF - SH) 

SUty sand, tnoa graml - btcm - ant - oKtnn^ 
danaa- (SH) 
FlatavUIa llaaatm • iwftiTwilt 
M o£ baring at SO.O ft. 
Hollow atn augand to 26.5 ft. 
DEiUod with 2 15/16" mdiblt and bantonlta drilUng 
fluid fhn 26.5 - 80.0 ft. 
Caoutad hola with 50 gallona of naat, 

MM 
art 

10 10 N 
1 1 • 

40 
1 

so 
1 

®ns»u 
10 10 10 40 

TNI 111 4 UNII MMIilNT INI AFfWKflMff NUNOARV IMtt OITWIIN lOfl TVmL'IN WUl TM TIUNIITieN HAT 11 aMSUU. 

WL 2S.S ft. HS WOONWO iORINaSTAIinD 1/25/87 araoFFici Nimasota 

m. OCR ACH OOnNOCOMFUnD 1/26/87 NUWNBT HC aHinna 2 OF 2 

vn. m CNO*75 aoRiMAN CD AFFOBT MT an JOB m. 94026-B 



P.O.Box64Its • SI.Paul,MN55164 
TEL 612-63S^gi»or l-80(M28486t 
TELEX 29-7451 
SEND SAMPLES TO: 1950.0LD.HWY 8. NEW BRIQHTON, MN 68112 

WnaiVb^ Buy Uiw 

BY: 

JobNima Rellly Tar ft Chemical Gor.poration 
ciiy St. Louis Park 
Driiitr STS Consultants, Ltd. 

Date 31 March. 1987 
Stete^Hlno zip 

Englnaor ERT, St. LOUls par^, HW SWL-SO ft. 

Romarka Did not test 21.5-23. aandv elav (r.raHlan*- nnnfrnl 

U.8. BTANDARD SIEVE NUMBERS 

16 tt_ 

IS 2.0 2A 10 
SLOT OPENINQ AND GRAIN SIZEilN THOUSANDTHS OF ANHNCH AND MM. 

commania VtiUze a, qrawl psck material L 
similar In mradation to the #30 gravel from 
American Ma£erials Gotp., Eau Claire, Wise.,, 

U.S. 
SIEVE 
NQ-

ISLOT OPENING!| SAMPLE DEPTHS I U.S. 
SIEVE 
NQ- IN. MM 

6 .132 3.36 ' r 
8 .094 2.38 10 : 

12 .068 1 1168 k 
16 .047 1 1.10 P 
20 .033 1 0.84 1} 
30 .023 0.60 
40 ' .016 ; 0.42 45 
SO .012 0.30 

70 .008 0.21 iy 
100 .006 0.1S f 1 

In conlmiption w/s f4Q Blot scwm. 
SCREENiRECOMMENDATIONS: DIAM 

SLOT SETtlNQ LENGTH 
.040 53-78 ft. 25 ft. 

..:. .• a 

80 MAN* CONSIDERATIONS BNTER INTO THE MAKINQ OF A GOOD WEIL THAT, WHILE WE BELIEVE SLOT SIZES FURNISHED OR RECOMMENDED 
FROM SANO SAMFLE8 ARE CORRECT WE ASSUME NO RBSPONSIBmT* FOR THE SUCCESSFUL OPERATION OF AN* WELL 

Sand size Analysis Results. Drift Aquifer Gradient Control Well 





E> 
P.O. Box 641 IB • Sl.Faul.MNSS164 
TEL 6t2-638-3900 or 1-B00-32S-e8»l 
TELEX 29-7451 
SENOiSAMPLES TO: 1950 OLD KWY 8, NEW BRIOHTON. MN 85112 

niBi^fiai wiw 

BY; 

Job Namo. 

aiy 

n,to 31 March. 1987 

zip 

Orillar 

Englnaor. 

Rtmarka . 

I Ptiona. 

U.8. STANDARD SIBVB NUMBERS 

•v.." 

SLOT OPENINO AND QRAIN SIZE IN TMOUBANDTHS OP ANHNCH AND MM. 

Commanla •D-sr 
SIEVE 
NO. 

IStOT OPENING L SAMPLE DEPTHS i •D-sr 
SIEVE 
NO. 

6 .132 3.36 (lO 7 I 
S .094 2.38 , 7i lo 4 • 

12 .066 i:66 ' \ 14_ 7 
16 .047 1.19 < \% |f 
20 .033 0:64 7 ?4 
30 .023 ' 0.60 P 3i ; ^ 
40 . .016 0.42 II 43 IS, 
50 .012 0.30 [T H 
70 .006 0.21 ~c t- 7 

100 .006 0.15 7? _JL 

SCREEN RECOMMENDATIONS: DIAM.. 

SLOT SETT1NQ LENGTH 

1 

so MANY CONSIDERATIONS ENTER INTO THE MAKINO OP A GOOD WEU THAT, WHILE WB BaiBVB SL0T.8IZES FURNISHED OR RECOMMENDED 
FROM SAND SAMPLES ARB CORRECT WB ASSUME NO RESPONSIBILITY FOR THE BUCCBSSPUL OPERATION OP ANY WELL V.' . . •• 



m r.w. DUA < lo • oi. raul, mn asloi 
TEL 612-63S-3900 or 1-B0IM2S-9B9t 
TELEX 29-7451 
SEND SAMPLES TO: 1S50 OLD HWY 8. NEW BMOHTGN. MN SSIIS BY: 

Job'Nuio, 

City 

p... 31 March. 1987 

SWo __________ zip 

Omiar Phono. 

Enplnoar. 

Raimrlit . 

100 70 50 40 30 

U.S..8TANDARD>8ieve NUMBBR8 

Oi i:o is 2.0 2J 10 
SLOT OPENINQ AND GRAIN SIZE IN THOUSANDTHS OP ANllNCH AND MM. 

«— 

U.S. 
SIEVE 
MQi 

ISLOTOPENINGl SAMPLE DEPTHS 1 U.S. 
SIEVE 
MQi 

S .132 3J8 |o 
s . .004 2J6 20 1 

12 .008 1.68 31 
16 .047 1.19 IT 

.20 ' .033 0.84 1 Ip 
30 ' .023 0.60 1$ 2^ 
40 .016 1 0.42 85 7(i 
60 .012 0.30 Ss 9Z ij 
70 .006 a2i R2. OT ?i 

100 .006 0.15 13 ; 42. 

Comfflanla. 

SCREENRECOMMENOATIONS: OIAM. 

SLOT SETTING LENGTH 

• 

a 

80 MANY CONSIDERATIONS ENTER INTO THE MAKING OP A GOOD WELL THAT, WHILE WE BELIEVE SLOT SIZES FURNISHED OR RECOMMENDED 
FROM 8AN0 SAMPLES ARE CORRECT WE ASSUME NO RBSFONSIBIUTy FOR THB SUCCESSFUL OPERATION OF ANY WELL 



P.O. Box 64118 • SI. Paul, MN 55164 
TEL 612-636-3900 Or 1-800-3264891 
TELEX 29-7491 
SEND SAMPLES TO: 1960 OLD HWV A NEW/BRIOHTON. MN 88112 

• • %mm • ^ 

BY: 

Job Nairn. 

City 

ft.t- 31 Marchf 1987 

Slalo Zip 

Orlllor 

, Phono. 

Romarka 

U.8.,8TANDARD!8IBVE NUMBERB 

SLOT OPENINQ.AND ORAIN SIZE IN TMOUSANDTHS OP AN INCH AND>MM. 

Commonla UlS. 
SIEVE 

ISLOTOPENINQl 8AMPLE>DEPTHS 1 UlS. 
SIEVE IN. 

' 6 : .132 3.3S 
8 .094 2.38 

12 .060 1.S8 
IS .047 1.19 
20 .033 0.B4 

30 .023 0.60 . 
40 .018 0.42 I 

SO .012 0.30 

70 .008 0.21 
100 .000 0.1S n 

' • 

SCREEN RECOMMENDATIONS: OIAM. 

SLOT 8ETTINQ LENGTH 

80 MANY CONSIOERAnONS ENTER tNTO THE MARINO CP A 0000 WEU THAT. WHILS WE BEUBVE SLOT SIZES PURNISHEO OR RECOUMENDEO 
FROM SAND SAMPLES ARB CORRECT WE ASSUME NO RESPONSIBILITY FOR THE SUCCESSFUL OPERATION OF ANY WELL 



environmental and engineering excellence 

NEWBURY PARK, CA, (805) 499-1922 
FORT COLLINS, CO, (303) 493-8878 
WASHINGTON, D.C., (202) 463-6378 
LOMBARD, IL, (312) 620-5900 
CONCORD, MA, (617) 369-8910 
PITTSBURGH, PA, (412) 261-2910 
DALLAS, TX, (214) 960-6855 
HOUSTON, TX, (713) 520-9900 
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